Introduction
For many years the stochastic averaging method (SAM) has been a very useful tool for investigating non-linear random vibration systems, see e.g. [1] [2] [3] [4] [5] . However, the effect of some non-linear terms cannot be investigated by using the classical first order SAM. The procedure for obtaining higher approximate solutions for the Fokker-Planck (FP) equation was developed in [6, 7] and then applied to Van der Pol oscillator under white noise excitation [8] . In the paper this procedure is further developed to non-linear systems of Duffi.ng and Van der Pol types taking into account some second order non-linear terms. It is shown that the effect of this non-linearity can be detected by the procedure proposed while it cannot be investigated by using the classical first prder stochastic averaging method (SAM). Substituting (2.9) into (2.5) and comparing the coefficients of like powers of c one obtains a system of separable equations for the unknown functions <Pn (a, 'P) (n = 0,1,2, ... ) as follows: 
SAM of coefficients in FP equation
From (2.10), (2.11) and (2.12) one gets:
The arbitrary integration function <;i>,. 0 (a) must be chosen from the condition for the function <Pn+t (a, <p) to be periodic in <p. In particular, for n = 0, one gets:
where 0 denotes the averaging operator with respect to phase <p:
From (2.29) one gets:
Following the proposed procedure one has the third approximate solution to the FP equation (2.5) 
Application
In order to illustrate this procedure we consider two following oscillators with non-linear stiffness and damping.
Modified Duffing oscillator
Consider the following Duffing equation with second order non-linear term:
where {3, 1 and hare constants and h, f3 > 0. In this case one gets:
Using (3.2) for (2.4) one gets: 
Using (2.10), (2.13), (2.14) and {2.16), after some calculations one obtains the second approximate probability density function in the form:
where: Thus, the parameter "/ must he chosen such that the coefficient of a 4 in the expression of W (a, 'P) is negative. Hence, ·from (3.6) one gets:
On the other hand, using the classical SAM [5] one obtain the probability density function of amplitude as follows:
It can he seen that the results in (3.4), (3.5), (3.6) and in (3.9) are different from each other and the effect of the non-linear term (3x 3 is lost in (3.9).
Using (3.4}, (3.5) and (3.6) one gets the approximate mean square response: The mean square responses corresponding to some different values of the coefficient "' are given in Table 1 
Modified Van der Pol oscillator
Now we consider the nonlinear system described by the equation
where '1, f3 > 0. In this cases one gets: 
Conclusion
For many years the stochastic averaging method has been a very useful tool for investigating non-linear random vibration systems. However, the effect of some non-linear terms cannot be investigated by using the classical first order SAM. In the paper, in the exl}mples of two nonlinear systems this difficulty may be overcome by considering higher approximate solutions of SAM and we can see the influence of second order non-linear terms on the system response.
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